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           A NOTE ON THE STABILITY OF 
         AMMONIUM BICARBONATE TABLETS. 
                    Ry RIY~ Klrnsta and Surravu Mu:ontua.a.
                                Inkrodutkion. 
   Ammonium bicarbonate decomposes slowly into gaseous ammonia, carbon dioxide 
and water at about (i0° C under atmospheric pressure,"~ which combine again to 
form a crystalline, transparent sublimate of ammonium bicarbonate on cooling 
according to 
                     NH, HCO, r NH, + CO, + H, O. 
The same decomposition begins at 40° in vacuum (10 mmHg)`=' and ammonium bicarbo-
nate completely change to a sublimate in the temperature range til] 120°. It is found 
by measuring"' the dissociation pressure of ammonium bicarbonate at lOG` that the 
salt at the temperature in the gas phase is decomposed into its components for the 
most part Moreover, there are also molecules combined from ammonia, carbon 
dioxide and water: ammonium bicarbonate is most probable. The vapour pres-
sure"''"'•`"of aaqueous solution of ammonium bicarbonate has been measured and 
the following dissociation has been proposed: 
                 NH, HCO, + H: Or NH,OH + H: CO, 
                        NH, OH ~ NH, + H, O 
                         H_CO, CO_+H, O.
   On the other hand, as reported'' previously in This Jo11rr1al, it is found by 
measuring the decrease of weight in the atmospheric pressure at room temperature 
or chemical analysis that compressed ammonium bicarbonate tablets which is harden 
ed by pressure is more stable than in the case of not being cotpressed and 
changes to urea by dehydration either at room or elevating temperature. 
   Now, to find the effect of compression and hardening on the stability of am-
monium bicarbonate tablets at elevating temperatures (40, 50, 60`), the authors 
measured the vapour pressures at these temperatures every 15 minutes for 7 hours 
as to the tablets hardened under pressures (1-y9,000 atm) and discussed the effect 
of hardening pressure. 
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                               Experimenkals. 
   (1) Material. The sample was prepared by preserving commercial ammonium 
carbonate which was a mixture of NH,HCO, and (NH,),CO,•H_O in a desiccator 
over cone sulphuric acid for a few days. The purity was checked by deterntining 
the total nitrogen and was over 99.9 ;S. 
   (2) Procedure. A vapour pressure at a fixed temperature was measured every 
15 minutes for 7 hours as to a gramme of ammonium bicarbonate which was harde-
ned in a moment under a definite pressure and at room temperature. The apparatus 
to compress the sample is the same as in the previous report`' of This Journal. 
                          Experimenkal Res8lts. 
   The vapour pressures at 40, 50 and 60` C are plotted against time (up to 7 hours) as 
to a gramme of ammonium bicarbonate tablet which were hazdened in a moment 
under pressures, 1, 2,000, 5,000 and 9,000 atm at room temperature in Fig. 1. The 
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                 Fig. 1 
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            Discussions. 
   The following matters can be su-
mmerized from the results mentioned 
above. 
   (1) The dissociation rate at a 
certain temperature increases in the 
order of 1, 9,000, 2,000 and 5,000 atm. 
   (2) The vapour pressure at a 
certain temperature has an inflexion 
point at a foxed pressure and after the 
point the dissociation increases rapidly. 
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water contained in the tablets. On the other luznd, the same fact was observed in 
a decomposition of sodium bicarbonate experimented. by the authorf0'. Sodium bicarbo-
note decomposes"01 on heating and the decomposition is greatly accelerated by adding 
a certain amount of water. As in the previous report`', the conversion to urea of 
ammonium bicarbonate compressed in a moment tinder 4,770 and 10,800 atnt at room 
temperature is 2.34 and 1.04 °s respectively. It might be concluded in conformity 
with this fact drat the tablets compressed at 9,000 atm contain urea and water less 
than the tablets at 5.000 atm and the dissociation rate also decrcases-
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